Cardiomyocytes re-enter the cell cycle and contribute to heart development after differentiation from cardiac progenitors expressing Isl1 in chick embryo.
Cardiomyocytes are generated from the precardiac mesoderm and the size of the heart increases dramatically during embryogenesis. However, it is unclear how differentiation and proliferation correlate in the cardiac cell line during development. Here, we show that cardiomyocytes re-entered into a proliferative state after differentiation with a concomitant cell cycle arrest in chick embryo. The cells in the course of differentiation from Isl1-positive cardiac precursors to cardiomyocytes did not proliferate, but differentiated cardiomyocytes proliferated even after the acquisition of contractile function. After differentiation, cardiomyocytes developed a proliferative potential to contribute to the increase in cell numbers during heart development. Almost all differentiated cardiomyocytes (82.8%) incorporated bromodeoxyuridine (BrdU) in vitro, indicating the ability of DNA replication. Furthermore, mitotic chromosomes were observed in the cardiomyocytes in which a sarcomeric structure was sustained in the cytoplasm. We conclude that the sequential events of the differentiation to contractile myocytes and the re-entry into the cell cycle are strictly regulated during cardiac cell maturation. These results provide an insight into the maturation mechanism of the cardiac cell line.